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Research of Hafnium Characteristic for Control Rod of Reactor
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Mianyang 621900, China; 2. Western Metal Materials Co. , Ltd. , Xi’an 710065, China)

Abstract: Metallic hafnium possesses a combination of properties which makes it the
preferred material for control rods of nuclear reactors. The chemical composition,
mechanical property, the corrosion resistance and the physical characteristics of hafnium
were researched during the development of hafnium for control rods of reactors. The
results show that the manufacturing method of hafnium plate is appropriate, and the
characteristics of materials meet the requirement of control rods.
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Table 1 Chemical composition of nuclear-purity hafnium (mass fraction, 107°)

20 25 S 2 5
T % ASTM Fiif S ASTM Fiif
BEE R L T

Mg - <0. 05 0. 05 Cu 100 0. 85 0.33
Al 100 0. 30 0. 06 Zr S 6021 7 357
Si 100 2.2 0.3 Nb 100 47 0. 94
Ca - 0. 35 0.01 Mo 20 1.4 0. 06
Ti 100 8.5 3.1 Sn 50 0. 07 0. 08
v 50 0.03 0.02 Ta 200 170 160
Cr 100 0.62 0. 24 w 150 4.9 0.7
Mn - 0.01 0. 003 U 10 0. 005 0. 005
Fe 500 2.0 1.5 N 100 20 20
Co — 0.009 <0. 005 C 150 50 50
Ni 50 0.15 0.16 O 100 30 30

2 HlTERE

B HLARAE BE 52 22 Bl H R . 5 RURHA
AN N PR .Y 21 BO I Y B S R RAE S N T A
JE 2% I i BT AR LA R S5 2 A 6

ey e B 2 P IR A I 5 A% AT
i L e b B AR KSE T RS LA
T A AR ML A B 4 0 A A R AT AL BRI
AEIER . T HLBME B 5B Sl A ¢ i ik
P17 4 BB Ol BT Yl ER . 45 2R 51 T 3 2,
T 00 E B R 1B KGR D 480~500 °C L ARl
L h, % 3 Bt Ar gt 4T 152 . S &5 21
PUPL3E =455 MPa, Jif i 58 & =236 MPa, 4

R =296, 1 /£ ASTM $RifEZIR .

3 hmEEIH

FEFL I 52 BS 1B AR 4 4> 5.6 mm X
12 mm X 57 mm Y #E G 3E4T op i 50 3 56 25
RT3,

4 JEiRMERE

A e — Al kPR AR A R O T R
K AE TR TR B | iy S TR R TR < G BILIRR Hh AT
YR AE S (HAEE BRI SR )6 sk 38 2%
IR S WA R AR T A R



318 JRF BERL = HOR A3
F2 HMEMMERIKEER
Table 2 Test results of mechanical property for hafnium plate
75 SEP SN IR/ C BUPLiR E/ MPa Ji R % B / MPa HE A2/ %
1 M.,750 C,1 h FEiR 335 166 45
2 M,720 °C,1 h = 340 235 43
3 M,600 C,1 h EiR 405 189 36
4 M,500 C,1 h F iR 464 243 31
5 M,450 C.,1 h = 450 260 37
6 ESEPN F iR 530 385 15
ASTM #p E i 400 151 20
*3 HEAHRAEER 4, FO itk B 2 ASTM B766 F3k
Table 3 Result of shock testing for hafnium plate
Gt R 5 HpL R /(T e em™ D) F4 HWMEHRLBRER
1% = 63.9 Table 4 Result of corrosion test for hafnium plate
2 < I 65.6
: =i . LR 22 5
38 100 C 76.5 FrR= W E /(mg + dm ™ 2)
4z 100 °C 73.8 = a 2
= 5.75 ISP/ T
P R = 6.79 M6 TWwe
1520 W AR AE A 75 3 PN AN e A 45 RS 1y L 75 3= 5.84 e T
S X5 BB HEAT IR T vk BB IR ASTM 10 FEsE IRCAS)
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Table 5 Physical characteristics of hafnium plate

e 107 - L g ik & %/ °C SFREH/(Wem™! T HEE/NE Wbt i/ GPa
20~55 C 20 C 55 C 20 C 20 C 100 °C
15 45 2R 5.77 23.5 22.9 0.22 120 121
ik g A L2 5.9 - 22.3 0. 367 145 141
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